Objectives: To compare the characteristics and rates of atrisk drinking among patients presenting to the emergency department (ED) with occupational and nonoccupational injury. Methods: Cross-sectional survey of injured patients presenting to a university hospital ED. Injured patients were prospectively identified, and consenting patients completed a survey including questions regarding quantity/frequency of alcohol use, TWEAK, CAGE, and work-relatedness of injury. Major trauma and motor-vehicle collisions were excluded. Demographic and injury information was obtained from the medical record. Patients with a TWEAK score $3, CAGE score $2, or who exceeded NIAAA quantity/frequency guidelines were defined as at-risk drinkers. Analysis utilized the Student t-test for continuous variables, and frequency and chi-square analysis for categorical variables. Results: Among 3,476 enrolled patients, 766 (22%) had work injuries and 2,710 (78%) had nonwork injuries. Patients with work injuries were as likely as patients with nonwork injuries to be at-risk drinkers; 35% of patients with an occupational injury and 36% of those with a nonoccupational injury were at-risk drinkers (odds ratio ¼ 0.96). Conclusions: Patients presenting to the ED with an occupational injury have rates of at-risk drinking similar to other injury patients, and may be an important group in which to target brief alcohol interventions.
Rates of At-risk Drinking among Patients Presenting to the Emergency Department with Occupational and Nonoccupational Injury
Only about 2% of nonfatal occupational injury patients evaluated in the ED are hospitalized; the rest are treated and released. 1 The importance of developing interventions for patients presenting to the ED with injury with alcohol problems has been increasingly recognized. The ability of alcohol interventions to decrease injury occurrence has been demonstrated in a variety of settings. 4 Health care workers often miss the opportunity to discuss patients' alcohol problems, despite the fact that such discussions can have a significant influence on patient behavior. 5 At least 20%-30% of ED patients have alcohol problems, 6, 7 and many patients who come to the ED do not obtain other regular medical care. 8, 9 In addition, an injury event leading to an ED visit may constitute a ''teachable moment,'' in which individuals are more open to considering changing behaviors with negative health consequences. 10, 11 Longabaugh et al. recently demonstrated the success of a brief motivational intervention in reducing alcohol-related negative consequences among those presenting to the ED with injury. 11 Notably, the intervention had as much success among problem drinkers who had not been drinking at the time of injury as among those who had been drinking at the time of injury occurrence. 11 Developing alcohol screening and intervention for injured workers has the potential to improve employee health and work performance and to decrease employer costs. Problem drinkers have been shown to have higher rates of injury on the job, 12, 13 higher rates of work absence, 14 and decreased work performance. 15 Problem drinkers also have been shown to generate greater injury-related health care costs 16 and overall health care costs. 17 The effectiveness of alcohol interventions among workers with alcohol problems has been demonstrated, 18 and among those enrolled in a health plan of a large Midwestern manufacturing corporation, alcohol treatment was found to reduce overall health care costs by 23%-55%. 19 A number of screening instruments have been developed to identify patients at risk for adverse health consequences because of their drinking. Alcohol intoxication at the time of the ED visit is a poor screen for alcohol problems, because most of those with a significant alcohol problem are not intoxicated at the time of their ED visit. 6, 20 Instead, most screening studies 6 assess both alcohol-related consequences (e.g., CAGE, 21 TWEAK, 22 AUDIT, 23 RAPS4 24 ) and alcohol consumption (e.g., weekly quantity/frequency and binge episodes). The National Institute of Alcohol Abuse and Alcoholism (NIAAA) has developed cutoffs for at-risk drinking. 25 Men aged 21-65 years who drink more than 14 drinks per week, or more than four drinks per occasion, and women or those older than age 65 who drink more than seven drinks per week or more than three drinks per occasion are defined as atrisk drinkers. 25 Although there is evidence that screening and intervention for alcohol problems among injured workers presenting to the ED could improve health and decrease costs, the rates of problem drinking among those who present to the ED with an occupational injury are unknown. Such information is needed to determine the potential utility of targeting this population of ED patients for alcohol intervention. We sought to determine the rate of at-risk drinking among patients presenting to the ED with occupational injury, and to compare the characteristics and rate of at-risk drinking among patients with occupational injury to those with nonoccupational injury.
METHODS
Study Design. This study presents cross-sectional data from the initial screening portion of a longitudinal, randomized, controlled trial of a computer-based brief alcohol intervention. Study procedures were approved and conducted in compliance with the site institution's institutional review board (IRB) for protection of human subjects.
Study Setting and Population. Injured patients presenting to a university hospital ED between August 1999 and February 2002 were recruited to participate in a computer-based survey of health issues; alcohol questions were embedded in a larger health screening survey to encourage accurate reports of drinking. The ED site for this study was a Level 1 trauma center that has an annual adult census of approximately 50,000 patients.
Study Protocol. During the entire 30-month enrollment period, a research assistant in the ED recruited patients during the evening (4 PM-12 PM). During the first 6 months of the study, additional day (8 AM-4 PM) and midnight shifts also were staffed by a research assistant using a repeating 4-week staffing cycle, which consisted of three day shifts staffed each week during weeks 1-3, and three night shifts staffed during week 4. To minimize selection bias by day of the week, the three day or midnight shifts were not scheduled for the same days of the week each week, but rather were rotated in 3-day blocks across successive days of the week (e.g., week 1, day shifts Sunday, Monday, and Tuesday; week 2, day shifts Monday, Tuesday, and Wednesday). After the first 6 months of the study, because of low recruitment during midnight shifts, the midnight shifts were dropped and day shifts were staffed each day. Thus, during the final 24 months of the study, a research assistant was present each day in the ED recruiting patients between 8 AM and midnight.
Eligibility Criteria. Patients were eligible for the study if they were 19 years of age or older and had sustained an injury resulting from energy transfer (E-codes 800-968, International Classification of Diseases, 9th revision 26 ) in the last 24 hours. Both admitted and nonadmitted patients were included. Eligible patients who were able to give informed consent, as determined by clinical social workers' judgments and passing the Mini-Mental Status Exam 27 (i.e., scored 18 or better), were screened with a computerized health survey using personal digital assistants. As an incentive for participation, injured patients willing to complete the survey were entered in a monthly drawing for $100. Patients who were severely injured (e.g., unconscious) or in need of immediate life-saving procedures (e.g., intubation) were excluded from the study. In addition, the following types of patients were excluded: self-inflicted injury, sexual assault, overdose, poisoning, near-drowning, chronic injury without specific event associated with re-injury, pregnant patients, prisoners, and patients who did not speak English.
Survey Content. Consenting patients completed a survey including questions regarding basic demographic information and mechanism of injury. The survey also collected information regarding alcohol consumption (including quantity and frequency in the past 3 months and number of binge episodes in the past month) and alcohol screening questionnaires (i.e., TWEAK 21 and CAGE 22 ).
Data Analysis. Patients with TWEAK score $3, CAGE score $2, or who exceeded NIAAA guidelines 25 were classified as at-risk drinkers. For patients with occupational injury, research assistants reviewed the medical record from the ED visit and used Tricode Software (Digital Innovation, Forest Hill, MD) to compute Abbreviated Injury Scale (AIS) scores for each patient. AIS scores then were used to determine the body region of injury.
The frequency of demographic characteristics was calculated for occupational and nonoccupational injury patients, and for occupational injury patients who were at-risk drinkers and non-at-risk drinkers. Comparison between the groups was performed using t-tests for continuous variables. Odds ratios (ORs) were calculated for categorical variables, using Mantel-Haenszel chi-square analysis. Unadjusted, rather than adjusted, ORs were calculated, given that the study purpose was to screen a particular injury population, and not to examine the risk of at-risk drinking on an individual level. A p-value of \0.05 was considered significant. SAS software (version 8e, SAS Institute, Cary, NC) was used for statistical analysis. The sample size of those with occupational and nonoccupational injury provided a power [0.8 to detect OR #0.8 or $1.2 for odds of being an at-risk drinker between the two groups.
RESULTS
A total of 6,047 potentially eligible patients presented to the ED during the study recruitment period ( Figure  1 ). Five hundred seven (8.3%) were missed. Of the 5,540 patients approached for participation in the study, 4,476 (80.8%) consented to participate in the study and 1,064 (19.2%) refused. Of the 4,476 participants, 3,478 (77.7%) were asked: ''Did your injuries occur while you were at work?'' and 998 (22.2%) were not asked this question. Two patients who were asked did not provide a response, leaving a group of 3,476 patients for whom occupational injury data were obtained.
Among the 507 potentially eligible patients who were missed, the following reasons were recorded: research assistant unable to enroll patient due to ED staff presence (43.2%); research staff unable to locate patient (22.9%); research staff were too busy and could not approach all patients (15.4%); computer crash or other technical problem (8.9%); other (9.6%).
Among the 1,064 patients who refused enrollment in the study, the following reasons for refusal were recorded: patient indicated he or she was too sick/ injured (18.2%); patient indicated he or she was too emotionally stressed (12.7%); patient in too much pain (19.1%); patient would not give reason (15.8%); patient stated the survey was too long (11.4%); patient was hostile to research (8.7%); other reason (14.1%). Most refusals occurred before the patient completed the consent form (90.1%). A few refusals occurred after the consent but before the computerized survey (3.6%) or during/after the computerized survey (5.3%). Institutional IRB issues prevented obtaining further information on patients who refused consent.
Because of time constraints, a hierarchical ordering of injury mechanisms was used for this study. Thus, for some injury mechanisms, participants were not asked if their injury occurred at work (n ¼ 998). More specifically, the injury mechanisms of those not assessed for occupational injury were: motor-vehicle crash (77.5%), bicycle (8.9%), and intentional injury (13.4%). The mechanisms of injury in the two patients who did not respond to the occupational injury question were fall (0.1%) and undefined home injury (0.1%). Demographic characteristics of those not assessed for occupational injury were: mean age ¼ 33.6 years (SD 6 12.5); 54.0% male; 77.0% white; 22.5% high school education or less, 38.2% college graduate, 39.2% at least some graduate school.
Among the 3,476 injured patients screened for occupational injury, 766 (22%) reported that their injury occurred at work. Demographic information and mechanism of injury for the two groups is shown in Table 1 . The mean age of patients with occupational and nonoccupational injury was not significantly different (p ¼ 0.32). Significantly more males presented with occupational injury (OR ¼ 1.89, p \ 0.0001). Race was similar in the two groups; most patients were white (p ¼ 0.71). Although most patients in both groups had some education beyond high school, patients in the occupational injury group were significantly less likely than those with nonoccupational injury to have completed college or have graduate school education (OR ¼ 0.39, p \ 0.0001). Patients in the occupational injury group were five times more likely to be employed full-time (OR ¼ 5.57, p \ 0.0001).
Fall and cut or pierce were the two most common mechanisms of injury, accounting for more than 70% of injuries in both groups. Patients with occupational injury were significantly less likely to have fall as a mechanism of injury (OR ¼ 0.44, p \ 0.0001), and were significantly more likely to have cut or pierce . Similarly, there was no difference in the rate of at-risk drinking between the two groups when specific criteria for scoring positive for at-risk drinking (i.e., TWEAK, CAGE, NIAAA criteria 25 ) were examined separately. Demographic information and mechanism of injury for at-risk drinkers and non-at-risk drinkers with occupational injury is shown in Table 2 . At-risk drinkers were significantly younger than non-at-risk drinkers (p \ 0.0001). At-risk drinkers were significantly more likely than non-at-risk drinkers to be male (OR ¼ 0.60, p ¼ 0.0028), white (OR ¼ 1.58, p ¼ 0.032), and to not have completed college or have any graduate education (OR ¼ 0.63, p ¼ 0.009). At-risk drinkers were significantly more likely to have cut or pierce as a mechanism of injury (OR ¼ 1.67, p ¼ 0.0008), and significantly less likely to have fall (OR ¼ 0.69, p ¼ 0.026) as a mechanism of injury than non-atrisk drinkers. Table 3 lists the location of injury and nature of injury among at-risk drinkers and non-at-risk drinkers presenting to the ED with occupational injury. The distribution of injury location in the two groups is similar. Approximately 50% of patients in both groups sustained an upper-extremity injury, and approximately 20% in both groups sustained a lowerextremity injury. Among patients with occupational injury, at-risk drinkers were significantly more likely than non-at-risk drinkers to have sustained a laceration (OR ¼ 1.48, p ¼ 0.011), consistent with their more common self-reported mechanism of cut or pierce.
DISCUSSION
To the best of our knowledge, this study is the first to examine self-reported alcohol use among patients presenting to the ED with occupational injury. There was no difference in the rates of at-risk drinking among patients presenting to the ED with yIndicates a TWEAK score $3, CAGE score $2, or exceeds NIAAA cut-off guidelines: for women of any age, more than seven drinks per week or three drinks per day; for men younger than age 65, more than 14 drinks per week or more than four drinks per day; for men older than 65, more than seven drinks per week or more than three drinks per day.
occupational and nonoccupational injuries; more than 3 of 10 patients in both groups were at-risk drinkers.
In screening for those whose drinking placed them at increased risk of adverse health consequences, we took a conservative approach and chose to pool three different screening criteria. The TWEAK and CAGE questionnaires were chosen for the study because they have been shown to be sensitive tests in the ED population. 6 We added the NIAAA guidelines for quantity and frequency of alcohol use to our screening measures to maximize our sensitivity to detect those at risk for potential alcohol problems based on quantity and frequency of alcohol use alone. We chose to present unadjusted ORs based on injury type (occupational or nonoccupational), rather than adjusted ORs examining risk at an individual level. We believe that practicing emergency physicians will not adjust the estimated risk of at-risk drinking for each patient, but may recall the risk of at-risk drinking by injury type (occupational injury). Similarly, employers and other groups who might be interested in funding ED screening, intervention, or referral services will be interested in group estimates among patients with occupational injury.
Comparison of studies measuring the rates of alcohol problems among injured patients presenting to the ED is difficult, due to variations in screening methodologies and patient populations. Given these limitations, and the conservative definition of ''at-risk drinking'' used in this study in comparison to other studies, our findings are broadly consistent with results from other ED settings. For example, in a sample of ED populations from four community hospitals and three HMO-affiliated hospitals within a single county, 40% of injured patients were moderate drinkers and 19% were heavy drinkers in the community sample, and 29% were moderate drinkers and 13% were heavy drinkers in the HMO sample. 28 In a study of patients presenting to the University of Mississippi ED, Cherpitel found that among 356 injured patients, approximately 24% met International Classification of Disease, revision 10, 29 criteria for harmful drinking or alcohol dependence. 6 The definitions of harmful and dependent drinking in the later study are more stringent than the at-risk drinking criteria used in our study; this may account for the somewhat lower rates of alcohol problems in their patient population. Another study of 467 injured patients at a single inner-city hospital found that 16% of patients reported being drunk at least once a week, and 30% were at-risk drinkers by quantity criteria alone. 7 Demographic markers of at-risk drinking among patients with occupational injury were similar to findings from other studies, and included younger age, 7,28,30 male gender, 7, 28, 30 and less education. 13, 14 If borne out in other studies, demographic characteristics of those patients with injury most likely to be at-risk drinkers may help to target those in whom screening is most cost-effective. Surprisingly, at-risk drinkers were more likely to have cut or pierce as a mechanism of injury than non-at-risk drinkers. It is unclear to what degree the increased risk of cut or pierce mechanism among those with at-risk drinking reflects patient vs. workplace safety characteristics.
Our sample was taken from a largely white population presenting to a single university hospital ED. However, the characteristics of the injured workers in our sample are similar in many ways to those of injured workers in two recent national samples. Jackson used data from the National Electronic Injury Surveillance System (NEISS) to characterize nonfatal occupational injuries treated in U.S. EDs in 1998. 2 Most patients were in the 20-40 age group, and about 70% were male, as in our sample. The three most common types of injuries in both the national sample and our sample involved lacerations, sprain/strain, and contusion/abrasion. Upper-extremity injures were by far the most common location of injury in both groups.
McCaig et al. 3 examined the characteristics of an estimated 4 million work-related injury visits to U.S. EDs using the 1995-1996 National Hospital Ambulatory Medical Care Survey. The characteristics of those with work-related injury were compared to those with non-work-related injury. Overall, males made up about 72% of work-related visits. Examination of firstlisted external cause of injury demonstrated that, as in our sample, cut and struck by or striking against an object or person were significantly more common among those with work-related injury than non-workrelated injury, and a significantly lower proportion of work-related injuries were for falls. Overall, the three most common documented work-related causes of injury matched those of our sample: cut, struck by, or striking against an object or person, and fall.
LIMITATIONS
Our study had a number of limitations. First, the generalizability of our findings is limited by the fact that our rate estimates were obtained by interviewing unintentionally injured workers presenting to a single ED. Second, the decreased response rate due to patients who refused, were not screened for occupational injury, and who were missed decreases the internal validity of the study. Patients with certain types of injury mechanisms were not screened for occupational injury, most notably those with injury from a motor-vehicle crash. Of the 998 patients in the sample who were not asked whether their injury occurred at work, 773 (78%) were injured in a motorvehicle crash. However, whereas patients experiencing motor-vehicle collision make up the majority of excluded patients, national estimates suggest that this population of injured patients makes up only approximately 4% of those with occupational injury seen in the ED. 3 Similarly, patients who experienced intentional injury, including assault, also were not screened for occupational injury. However, data from the NEISS indicate that assaults account for only about 2% of all occupational injuries. 2 Another limitation is that the patient's work-injury status was determined based on patient self-reported response to a single question. However, chart review of occupational injury cases indicated explicit physician dictation reference to the injury being work-related in the vast majority of cases. Finally, due to IRB regulations, only limited information was able to be obtained regarding the characteristics of nonresponders. This reduced our ability to determine if responders and nonresponders differed in ways that might suggest bias in our results.
Further studies are needed to determine the rate of at-risk drinking among injured workers presenting to EDs in other settings. Such studies could confirm or refute the hypothesis that at-risk drinking is common among patients presenting to the ED with occupational injury. If further studies determine that at-risk drinking among such patients is common, then this would be an important population to target for alcohol intervention. Recent studies have shown that such interventions are acceptable to patients, 31 and are able to reduce alcohol-related negative health consequences.
11 ED interventions for injured workers might also include identification and referral to employer-based alcohol-intervention programs. By increasing motivation to change, brief alcohol interventions provided in the ED might increase the likelihood of successful follow-up with and completion of such programs. One might ask, if rates of at-risk drinking among injured patients in the ED are known to be high, why consider patients with occupational injury as a separate category, rather than focusing on the entire ED population? We believe that such an approach is valuable for two reasons. First, it is worthwhile to demonstrate that injured patients with potential alcohol problems in the ED are not, as might be imagined by some policy makers, all chronic, unemployed inebriates who live on the street. In fact, we found no difference in rates of at-risk drinking among those who were injured on the job and those who were injured elsewhere. Second, a barrier to implementing effective prevention strategies for patients with potential alcohol problems in the ED is that, even if proven effective, funding sources for preventive services may be difficult to obtain. If studies are able to demonstrate that such interventions are costeffective for injured workers, either by increasing worker productivity (e.g., fewer sick days) or decreasing health care costs, employers may be willing to pay for such services. Instituting prevention efforts focused on certain populations of injured ED patients may be a necessary step in achieving the goal of providing effective preventive services to the entire population, and also might provide a means of funding services in the ED that could potentially be used by all ED patients.
CONCLUSIONS
A substantial percentage of nonfatal unintentional occupational injuries are treated in the ED. Approximately one third of such patients presenting to our ED are at-risk drinkers. This population may be an important group to target for alcohol screening and intervention.
